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(54) Thermal printer 

(57) A thermal printer includes a sprocket wheel 
(1 1) for forwarding sheets, a platen roller (9), a thermal 
head (26) pressed on the platen roller (9), and a reduc- 
tion gear (8) by which a rotating drive of a motor is 
reduced and is communicated to the sprocket wheel 
(1 1) and the platen roller (9). The sprocket wheel (1 1) is 
engaged with perforations (33) of a transfer sheet (4), 
and the transfer sheet (4) and an ink ribbon (21) are for- 
warded while being tightly sandwiched between the 
platen roller (9) and the thermal head (26), and the ink 
of the ink ribbon (21) is thermally transferred onto the 
transfer sheet (4) by the thermal head (26). In the ther- 
mal printer, a gear (10) with a friction crutch is disposed 
between the platen roller (9) and the reduction gear (8), 
and the peripheral speed of the platen roller (9) is set to 
be higher than that of the sprocket wheel (11). A torque 
limitation value of the friction-crutch gear (10) is set as 
equally as or less than a feeding load imposed between 
the transfer sheet (4) and the ink ribbon (21). 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to a thermal printer for form- 
ing display sheets or the like. 

2. Description of the Prior Art 

A thermal printer is known which is capable of form- 
ing, for example, display labels by thermally transferring 
characters or figures onto a pressure-sensitive adhe- 
sive sheet to which a released sheet of paper is 
attached. In the thermal printer, an ink ribbon and a 
transfer sheet of paper are moved forwards in a state in 
which they are tightly sandwiched between a platen 
roller and a thermal head. The conventional thermal 
printer is constructed to be applicable to a tape used as 
a transfer sheet which is several centimeters in width or 
to a broader tape available for display. 

A platen roller of this type of thermal printer is 
rotated by a motor. Following the rotation of the platen 
roller, an ink ribbon and a transfer sheet which are in 
contact with each other are moved forwards, and char- 
acters or the like are thermally transferred to the transfer 
sheet by means of a thermal head. Thereafter, the 
transfer sheet on which the characters have been 
printed is discharged from the printer and, at the sane 
time, the ink ribbon is wound on a winding spool inside 
of a cartridge. The winding spool is rotated and driven 
by the motor. 

This type of conventional thermal printer is at a dis- 
advantage in that printing-results satisfactory in dimen- 
sional accuracy cannot be obtained because there 
occurs an error in the quantity of movement of the trans- 
fer sheet. The error is caused by a slide between the 
transfer sheet and the platen roller because of the fric- 
tional resistance of the thermal head and the back ten- 
sion of the ink ribbon, or is caused by a manufacturing 
inaccuracy of the platen roller, or is caused by a change 
in external diameter of the platen roller because of a 
temperature change. 

As a solution to this disadvantage, there is known a 
large-sized thermal printer using wider sheets in which 
a sprocket wheel for forwarding sheets is included in 
addition to the platen roller, and a transfer sheet is used 
which has perforations formed at both the edges of the 
transfer sheet for engagement with the sprocket wheel 
so as to improve the dimensional accuracy of printing 
results. In this thermal printer, sheet forwarding is car- 
ried out by the platen roller and the sprocket wheel, and 
the quantity of movement of the transfer sheet is con- 
trolled by the sprocket wheel, so that an error in the 
movement quantity thereof which is caused by, for 
example, a slide between the platen roller and the trans- 
fer sheet can be lessened and thereby the dimensional 
accuracy of the printing results can be heightened. 


A thermal printer having a sheet forwarding system 
which comprises a sprocket wheel and a platen roller is 
constructed to drive the sprocket wheel and the platen 
roller synchronously. However, it is not easy to equalize 

s the peripheral speed of the sprocket wheel with that of 
the platen roller because of a machining tolerance etc. 
If the peripheral speeds of them do not coincide with 
each other, cases frequently occur in which unsatisfac- 
tory printing is carried out because of a loose state of 

ic the transfer sheet and the ink ribbon between the platen 
roller and the sprocket wheel, or the perforations of the 
transfer sheet which are in engagement with the 
sprocket claws of the sprocket wheel are deformed 
because of excessive tension and, as a result, a posi- 

15 tional slip relative to each other is brought about 
between the sprocket wheel and the transfer sheet and 
accordingly an error in the sizes of characters to be 
printed is generated. Disadvantageous^, this error low- 
ers the quality of the printed characters. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
thermal printer which is capable of heightening the qual- 
ity of printed characters by eliminating a difference in 
sheet forwarding between a sprocket wheel and a 
platen roller 

According to the present invention, a thermal 
printer comprises a sprocket wheel for forwarding 
sheets, a platen roller, a reel shaft for winding an ink rib- 
bon, and a thermal head pressed on the platen roller. 
The sprocket wheel the platen roller, and the reel shaft 
are rotated by a motor. The sprocket wheel is engaged 
with perforations formed at both the edges of a longitu- 
dinal transfer sheet of paper and, with the transfer sheet 
and the sprocket wheel tightly sandwiched between the 
platen roller and the thermal head, the transfer sheet 
and the ink ribbon are forwarded in accordance with the 
movement of the platen roller and the thermal head. 
The ink of the ink ribbon is then transferred thermally 
onto the transfer sheet by means of the thermal head. In 
the thermal printer, the platen roller is rotated and driven 
by the motor through the aid of a torque limiting means, 
and the peripheral speed of the platen roller is set to be 
higher than that of the sprocket wheel, and further a 
torque limitation value determined by the torque limiting 
means is set as equally as or less than a feeding load 
imposed between the transfer sheet and the ink ribbon. 


Fig. 1 is a partially broken side view of a thermal 
printer according to the present invention, showing a 
state in which an upper cover of the thermal printer is 
55 opened. 

Fig. 2 is a partially broken side view of a sheet for- 
warding system of the thermal printer of Fig. 1 . 

Fig. 3(a) is a top view of an ink ribbon cartridge, 
showing a state in which an upper case is removed from 
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the cartridge, and Fig. 3(b) is a side view of the ink rib- 
bon cartridge, showing a state in which the upper case 
is attached thereto. 

Fig. 4 is a descriptive drawing showing an ink rib- 
bon guide. 

Fig. 5(a) is a plan view of a transfer sheet of paper, 
and Fig. 5(b) is a sectional view of the transfer sheet. 

Fig. 6 shows a state in which characters are printed 
by the thermal printer of Fig. 1 . 

Fig. 7 is a descriptive drawing showing another 
example of the ink ribbon guide. 

Fig. 8 is a descriptive drawing showing still another 
example of the ink ribbon guide. 

Fig. 9 is a descriptive drawing showing still another 
example of the ink ribbon guide. 

Fig. 10 is a descriptive drawing showing still 
another example of the ink ribbon guide. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

Embodiments of a thermal printer according to the 
present invention will be hereinafter described with ref- 
erence to the accompanying drawings. 

A thermal printer 1 shown in Fig. 1 has a frame 2 
and an upper cover 3 pivoted on the frame 2. The upper 
cover 3 can freely open and shut. A pair of supporting 
rollers 5. 5 for supporting a transfer sheet 4 wound on a 
core (a feeding roller), not shown, are disposed at the 
lower part of the rear (on the left-hand side in Fig. 1) 
inside of the frame 2. A stepping motor 6 is disposed in 
the front of the frame 2. 

As shown in Fig. 2, a driving gear 6A of the stepping 
motor 6 is engaged with a first reduction gear 7 in which 
large and small gears in diameter are coaxially formed. 
The first reduction gear 7 is engaged with a second 
reduction gear 8 in which large and small gears in diam- 
eter are coaxially formed. A gear 10 having a friction 
crutch is attached to a shaft 9a of a platen roller 9 dis- 
posed above the second reduction gear 8, so that the 
friction-crutch gear 10 is engaged with the large-diame- 
ter gear of the second reduction gear 8. A sprocket 
wheel 1 1 is disposed in the front of the second reduction 
gear 8. A gear 12 engaged with the small-diameter gear 
of the second reduction gear 8 is attached to a shaft 1 1 a 
of the sprocket wheel 1 1 . 

The peripheral speed of the platen roller 9 on which 
no load is imposed is set to be higher than that of the 
sprocket wheel 1 1 by setting an external -diameter ratio 
between the platen roller 9 and the sprocket wheel 1 1 
and a reduced-speed ratio between the friction-crutch 
gear 10 and the gear 12 by means of the reduction gear 
8. 

The construction of the friction-crutch gear 10 is 
well known. A limitation value of torque of the friction- 
crutch gear 10 is determined by a spring constant, and 
a torque value of the platen roller 9 is limited to a prede- 
termined value regardless of the torque transferred to 
the gear. The torque limitation value of the friction- 
crutch gear 10 used here is set as equally as or less 


than the feeding load imposed between the transfer 
sheet and the ink ribbon. 

The pair of right and left sprocket wheels 1 1 con- 
nected to the sprocket wheel shaft 1 1a are located to be 

s engaged with perforations formed at both the edges of 
the transfer sheet 4. A sheet holding roller 13 capable of 
moving upward and downward is disposed above the 
pair of right and left sprocket wheels 1 1 . The sheet hold- 
ing roller 13 is pressed on the peripheral surfaces of the 

io sprocket wheels 1 1 by the force of a spring (not shown) 
so as to hold the transfer sheet 4 engaged with the 
sprocket wheels 11. 

A gear 14 for winding an ink ribbon is disposed 
above the sprocket wheels 1 1 inside of the frame 2. The 

75 gear 1 4 is engaged with gears 1 6a of a winding spool 1 6 
of an ink ribbon cartridge 1 5 shown in Fig. 3 and thereby 
drives the winding spool 16. A gear shaft 14a of the ink- 
ribbon winding gear 14 protrudes from the frame 2. A 
pulley 17 is fitted on the gear shaft 14a. A belt 19 is 

20 stretched between the pulley 1 7 and a pulley 1 8 fitted on 
the shaft of the second reduction gear 8. Driving force is 
communicated from the second reduction gear 8 to the 
ink-ribbon winding gear 14. 

A gear 22 with a brake is disposed in the rear of the 

25 ink-ribbon winding gear 14. The gear 22 is engaged with 
gears 20a of a supply spool 20 of the ink ribbon car- 
tridge 15 and thereby gives back tension to an ink rib- 
bon 21. 

A transfer-sheet guiding plate 23 is disposed in the 

30 rear of the platen roller 9. A microswitch 24 is attached 
to the reverse of the transfer-sheet guiding plate 23. A 
button 24a at an end of an operating lever of the micro- 
switch 24 protrudes upward through a hole (not shown) 
formed in the transfer sheet guiding plate 23. 

35 When the platen roller 9 is fed with the transfer 
sheet 4 ( the button 24a of the microswitch 24 is 
designed not to protrude upward from the hole because 
of the presence of the transfer sheet 4. When the rear 
end of the transfer sheet 4 passes through the transfer 

40 sheet guiding plate 23, the button 24a is pushed out 
upward through the hole. Responding to the protrusion 
of the button 24a, the microswitch 24 is turned on to out- 
put a completion signal of the transfer sheet 4. 

A cartridge chamber 25 in which the ink ribbon car- 

45 fridge 15 is mounted is formed in the upper cover 3. A 
thermal head 26 is disposed in the middle in forward 
and backward directions of the cartridge chamber 25 
and is situated between the supply spool 20 of the ink 
ribbon cartridge 15 and the winding spool 16. 

so Figs. 3(a) and 3(b) show the ink ribbon cartridge 1 5. 
Fig. 3(a) shows a state in which an upper case 27 of the 
cartridge 15 is removed. As shown in Fig. 3(a), the 
winding spool 16 and the supply spool 20 are supported 
on axes in the front and rear parts of a rectangular lower 

55 case 28, respectively. The ink ribbon 21 is wound from 
the supply spool 20 in the rear part to the winding spool 
16 in the front part. The gears 20a, 16a formed at both 
the lateral ends of the supply spool 20 and the winding 
spool 16 are engaged with the gear 22 and the ink rib- 
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bon winding gear 14, respectively. 

Engagement claws 30, 29 are formed at the front 
and rear ends of the lower case 28. respectively. The 
engagement claws 30, 29 are engaged with engage- 
ment portions 3B, 3A formed in the cartridge chamber s 
25 of the upper cover 3 shown in Fig. 1, respectively. 
Thereby, the ink ribbon cartridge 15 is mounted in the 
cartridge chamber 25. 

A pad mounting seat 51 substantially equal in width 
to the ink ribbon 21 is disposed on the bottom surface of w 
the lower case 28 under the supply spool 20. The pad 
mounting seat 51 has a concave portion (not shown) in 
which a urethane pad 52 is pressed and fixed. The pad 
52 protrudes downward from the pad mounting seat 51 
and is brought into contact with the upper surface ?5 
(transferred surface) of the transfer sheet 4 when print- 
ing is carried out, 

A semi-cylindrical ink ribbon guide 1 5d is formed in 
a room 15a of the ink ribbon cartridge 15 in which the 
supply spool 20 is placed. As shown in Figs. 3(a) to 4, a 20 
plurality of grooves 34 each of which extends in a direc- 
tion in which the ink ribbon 21 is forwarded are formed 
parallel to each other in the surface of the guide 15d. 

As shown in Fig. 4 the heat-sensitive ink ribbon 21 
comes into contact with a contact surface of the ink rib- 25 
bon guide 15d and goes slightly into the grooves 34 by 
the back tension. The ink ribbon guide 15d has a func- 
tion of regulating the movement in a lateral direction of 
the ink ribbon 21 . According to the function, stress in the 
lateral direction caused by the partial disorder of the 30 
back tension is divided and absorbed by a number of 
contact portions of the guide 15d separated by the 
grooves 34, and thereby the movement in the lateral 
direction of the ink ribbon 21 is regulated. Accordingly, 
the stress in the lateral direction is prevented from con- 35 
centrating upon a point or several points, so that the 
heat-sensitive ink ribbon 21 can be fed to the thermal 
head 26 in a tightening state without making creases. 

As shown in Figs. 5(a) and 5(b), the transfer sheet 
4 comprises a sheet film 31 made of polyethylene resin, 40 
vinyl chloride resin, or the like, and a released sheet 32 
of paper which adheres to an adhesive layer formed in 
the back of the sheet film 31. Circular perforations 33 
are evenly spaced at the right-hand and left-hand edges 
of the sheet film 31 and the released sheet 32 with 45 
respect to a forwarding direction. 

As shown in Fig. 1 , a roll of the transfer sheet 4 is 
mounted on the supporting rollers 5, 5, and the forefront 
of the transfer sheet 40 is laid on the platen roller 9 and 
the sprocket wheel 1 1 and then is drawn from a sheet so 
discharging outlet 60 formed in the front Thereafter, the 
perforations 33 are engaged with the sprocket wheel 1 1 , 
and the upper cover 3 in which the ink ribbon cartridge 
15 is set is shut. Thereby, as shown in Fig. 6. the trans- 
fer sheet 4 and the ink ribbon 21 are pressed by both ss 
the thermal head 26 and the platen roller 9. 

When printing is performed, data about characters 
to be printed is successively transferred from a control 
unit (not shown) to the thermal head 26. Simuttane- 


6 

ously, the stepping motor 6 and the thermal head 26 are 
driven synchronously, and the transfer sheet 4 and the 
ink ribbon 2 1 are forwarded by the platen roller 9. There- 
after, the ink ribbon 21 is wound on the winding spool 
16, and then the transfer sheet 4 is discharged from the 
sheet discharging outlet 60 by means of the sprocket 
wheel 1 1 . 

At this time, since a torque of the platen roller 9 is 
limited to a value as equal as or less than the feeding 
load of the transfer sheet 4 and the ink ribbon 21 by 
means of the friction -crutch gear 10, the forwarding 
speed of the platen roller 9 is prevented from becoming 
higher than that of the sprocket wheel 1 1 . If the forward- 
ing speed of the platen roller 9 be higher than that of the 
sprocket wheel 11, a torque of the platen roller 9 
becomes as large as or larger than the aforementioned 
feeding load, so that the friction -crutch gear 10 idles 
with respect to the platen roller 9. Accordingly, the for- 
warding speed of the platen roller 9 can be prevented 
from becoming higher than that of the sprocket wheel 
11. 

In addition, since the peripheral speed of the platen 
roller 9 is set to be higher than that of the sprocket 
wheel 1 1 , the forwarding speed of the platen roller 9 can 
be prevented from becoming lower than that of the 
sprocket wheel 1 1 . As a consequence, the platen roller 
9 is rotated synchronously with a forwarded quantity of 
the transfer sheet 4 forwarded by the sprocket wheel 1 1 . 

Accordingly, the peripheral speed of the platen 
roller 9 is automatically controlled to be equal to that of 
the sprocket wheel 11 without slacking the transfer 
sheet 4 and the ink ribbon 21. In addition, since the 
platen roller 9 and the sprocket wheel 1 1 are interrelat- 
ed! y rotated to forward the transfer sheet 4 and the ink 
ribbon 21 , the feeding load of the transfer sheet 4 in the 
sprocket wheel 11 is so slight that the deformation of the 
perforations 33 does not occur. 

In addition, since the pad 52 fixed to the pad mount- 
ing seat 51 is in contact with the upper surface of the 
transfer sheet 4 during printing, dust adhering to the 
upper surface of the transfer sheet 4 is swept away, and 
the swept dust is absorbed by the static electricity gen- 
erating in the pad 52. Consequently, since the transfer 
sheet 4 reaches the thermal head 26 in a state in which 
the transfer sheet 4 from which the dust has been 
removed is in close contact with the ink ribbon 21 , infe- 
riority in printing quality caused by the dust does not 
occur. 

In the aforementioned embodiment, the friction- 
crutch gear 10 is used, However, instead of the friction- 
crutch gear 10, a ball-crutch gear, for example, may be 
used, of course. 

Figs. 7 to 10 show other embodiments of the ink rib- 
bon guide 15d shown in Fig. 4. Referring to Fig. 7 a 
groove 36 inclined rightward at a predetermined angle 
and a groove 36 inclined leftward at a predetermined 
angle with respect to the forwarding direction are alter- 
nately arranged in an ink ribbon guide 35. According to 
this arrangement, the ink ribbon guide 35 can obtain an 
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advantageous effect by which an extending force and a 
converging force in the direction of width interact with 
each other and, as a result, uneven back tension is 
wholly made uniform. 

Referring to Fig. 8, grooves 38 in the right-hand half 
(in the drawing) of an ink ribbon guide 37 are inclined at 
a determined angle whereas grooves 38 in the left-hand 
half of the ink ribbon guide 37 are inclined opposite to 
those in the right-hand half. According to this arrange- 
ment shown in Fig. 8, an extending force acts on the ink 
ribbon 21 in the directions of both edges of the ink rib- 
bon 21 and thereby the ink ribbon 21 is prevented from 
creasing. 

Referring to Fig. 9, an ink ribbon guide 39 has 
inclined surfaces 40 extending from tops 40A. The 
occurrence of creases of the ink ribbon 21 can be pre- 
vented by stretching the ink ribbon 21 in the right and 
left directions on the inclined surfaces 40. 

Referring to Fig. 10, an ink ribbon guide 41 is a 
modification of the ink ribbon guide 39 shown in Fig. 9. 
A plurality of inclined surfaces 42, 43 are formed in the 
ink ribbon guide 41 . The inclined surfaces 43 in the 
right-hand half (in the drawing) of the ink ribbon guide 
41 are inclined rightward with respect to the center 41 A 
thereof whereas the inclined surfaces 43 in the left-hand 
half (in the drawing) of the ink ribbon guide 41 are 
inclined leftward with respect to the center 41 A. Each 
inclined surface is contiguous to a vertical surface. 

In the ink ribbon guides 39, 41 shown in Figs. 9 and 
10, the inclined surfaces 40, 42, 43 serve to divide and 
absorb the stress in the lateral direction caused by the 
partial disorder of back tension, so that the ink ribbon 21 
can be prevented from converging or shrinking in the 
direction of its width. Accordingly, the ink ribbon guides 
39, 41 can obtain the same advantageous effect as the 
aforementioned ink ribbon guides 15d, 35, 37. 

Only the embodiments in which the ink ribbon guide 
is disposed in the ink ribbon cartridge 15 are shown in 
the attached drawings. However, the present invention 
is not limited to the aforementioned embodiments. For 
example, an ink ribbon guide may be disposed in an ink 
ribbon passage of the thermal printer 1 and be brought 
into contact with a heat-sensitive ink ribbon. Moreover, 
the shape of the ink ribbon guide can be varied within 
the technical scope of the present invention and, of 
course, the present invention is applicable to these var- 
iants. 

Claims 

1. A thermal printer comprising: 

a sprocket wheel (11) rotated and driven by a 

motor, for forwarding sheets; 

a platen roller (9) rotated and driven by said 

motor; 

a spool (16) rotated and driven by said motor, 

for winding an ink ribbon (21); and 

a thermal head (26) pressed on said platen 


roller (9); 

wherein said sprocket wheel (11 ) is engaged 
with perforations (33) formed at both edge por- 
tions in longitudinal direction of a transfer sheet 

5 (4), and said transfer sheet (4) and said ink rib- 

bon (21) are forwarded in accordance with 
interrelated movement of said platen roller (9) 
and said sprocket wheel (11) while said trans- 
fer sheet (4) and said ink ribbon (21) are being 

w tightly held between said platen roller (9) and 

said thermal head (26), so that ink of said ink 
ribbon (21) is thermally transferred to said 
transfer sheet (4) by means of said thermal 
head (26); 

75 

characterized in that: 

said platen roller (9) is rotated and driven by 
said motor through torque limiting means (10); 

a peripheral speed of said platen roller (9) is 
20 set to be higher than that of said sprocket wheel 
(11); and ■ * 

a torque limitation value of said torque limit- 
ing means (10) is set as equally as or less than a 
feeding load imposed on said transfer sheet (4) and 
25 said ink ribbon (21). 

2. A thermal printer according to claim 1, character- 
ized in that said torque limiting means is attached to 
an axis of said platen roller, and a rotating drive of 

30 said motor is communicated to said torque limiting 
means through a reduction gear. 

3. A thermal printer according to claim 2, character- 
ized in that said spool for winding the ink ribbon is 

35 rotated by said reduction gear. 

4. A thermal printer according to claims 1 to 3, charac- 
terized in that said torque limiting means is a torque 
limiter such as a friction crutch. 

40 

5. A thermal printer according to claim 1 , character- 
ized by: 

a guide member disposed between a for- 
warding roller for said ink ribbon and said thermal 
45 head, said guide member coming in contact with 
said ink ribbon alt over a width of said ink ribbon; 
and 

a plurality of guiding portions formed in a 
surface of said guide member, said plurality of guid- 
so ing portions extending in a forwarding direction. 

6. A thermal printer according to claim 5, character- 
ized in that said plurality of guiding portions are 
grooves. 

55 

7. A thermal printer according to claim 5, character- 
ized in that said plurality of guiding portions are 
inclined-surfaces. 
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8. A thermal printer according to claim 1 or 5, charac- 
terized by: 

a pad disposed between a forwarding roller 
for said transfer sheet and said thermal head, said 
pad facing a printed surface of said transfer sheet; 5 

wherein said pad slides on said transfer 
sheet during thermal printing. 

9. A thermal printer according to claim 8, character- 
ized in that said pad is the same in width as the ink 10 
ribbon. 


75 
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